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A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
^comprising: 

\ (a) collecting a plasma sample from the 
\ HIV-infected patient; 

\ (b) evaluating whether the plasma sample contains 
\ nucleic acid encoding HIV protease having a 
\ mutation at codon 88; and 
(c)\ determining increased susceptibility to 
Namprenavir . 

The method ofVclaim 1, wherein the mutation at codon 88 
codes for a serine (S) . 

The method of claiV 1, wherein the HIV-infected patient 
is being treated wiN^h-^n antiretroviral agent. 

A method of assessinijv the effectiveness of protease 
antiretroviral t!\hera[Ay\ of an HIV-infected patient 
compri/sing: f\ 

(a) collecting a plasma sVmple from the HIV-infected 
patient; \ 

(b) evaluating whether the \plasma sample contains 
nucleic acid encoding h\v protease having a 
mutation at codon 88 and additional mutations at 
codons 63 and/or 77 or a combination thereof; and 

(c) determining decreased susceptioilty to nelfinavir 
and indinavir and increased susceptibility to 
amprenavir. \ 

The method of claim 4, wherein the mutation, at codon 63 
codes for a proline (P) or a glutamine OQ) and the 
mutation at codon 77 codes for an isoleucineVI) . 
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The method of claim 4, wherein the HIV-infected patient 
Ys being treated with an antiretroviral agent. 

A method of assessing the effectiveness of protease 
antiryetroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patiWit ; 

(b) evaluating whether the plasma sample contains 
nucleic\ acid encoding HIV protease having a 
mutation Nat codon 88 and additional mutations at 
codons 63\77 and/or 46 or a combination thereof; 
and \ 

(c) " determining decreased susceptibil ty to nelfinavir 

and indinavir Naja^^increased susceptibility to 
amprenavir . / \/ 

The method of claimw, yUhVrein the mutation at codon 63 
codes for a proline ( RjX or a glutamine (Q) , the 
mutation at codo^i 77 codesVor an isoleucine (I) .and 
the mutation at codon 46 codes, for a leucine (L) or an 
isoleucine (I) . \ 

The method of claim 7, wherein the >1I V-inf ected. patient 
is being treated with an antiretroviral agent. 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising: \ 

(a) collecting a plasma sample \from the 
HIV-infected patient; \ 

(b) evaluating whether the plasma sample aontains 
nucleic acid encoding HIV protease haVing a 
mutation at codon 88 and additional mutaisions 
at codons 63, 77, 46, 10, 20, and/or 36 a 
combination thereof; and \ 
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(c) determining decreased susceptibil ty to 
nelfinavir and indinavir and increased 
V susceptibility to amprenavir . 

Th^method of claim 10, wherein the mutation at codon 
63 cVies for a proline (P) or a glutamine (Q) , the 
mutati\n at codon 77 codes for an isoleucine (1), the 
mutations, at codon 46 codes for a leucine (L) or an 
isoleucine, (l)f the mutation at codon 10 codes for a 
isoleucine \l ) or a phenylalanine (F), the mutation at 
20 codes for\ threonine (T) or a methionine (M) or an 
arginine (R) , \and the mutation at 36 codes for an 
isoleucine (I) oV a valine (V) . 

The method of claim\l0, wherein the HIV-infected 
patient is being treated) with an ant iretroviral agent. 

A method for evaluatiinof pie biological effectiveness of 
a candidate HIV ^anV jVetroviral drug compound 
comprising: 

(a) introducing a resistanceVtest vector comprising a 
patient-derived segment Vfurther comprising a 
mutation at codon 88 and anNindicator gene into a 
host cell;. \ 

(b) culturing the host cell from suep (a) ; 

(c) measuring the indicator in a targVt host cell; and 

(d) comparing the measurement of the Nindicator from 
step (c) with the measurement of \he indicator 
measured when steps (a) - (c) are car\ried out in 
the absence of the candidate ant iretroViral drug 
compound; \ 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps Va) - 
(c) ; at steps (b) - (c) ; or at step (c) . \ 
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A method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound 
.comprising : 

(sa) introducing a resistance test vector comprising a 
\ patient-derived segment further comprising a 
\ mutation at codon 88 and mutation (s) at codons 63 
aund/or 77 or a combination thereof and an 
indicator gene into a host cell; 

(b) culDyuring the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c)\ with the measurement of the indicator 
measured w\en steps (a) - (c) are carried out in 
the absencexof the candidate antiretroviral drug- 
compound ; \ 

wherein a test /Concentration of the candidate 
antiretroviral drug caJpound is present at steps (a) - 
(c) ; at steps (b) A (qI\ or at step (c) . 

A method for evaluating \he\biological effectiveness of 

f\ ^ \ A 

a candidate HIV antireVrroviral drug compound 

comprising: \ 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a 
mutation at codon 88 and mutation (s) at codons 63, 
77, and/or 46 or a combination\ thereof and an 
indicator gene into a host cell; \ 

(b) culturing the host cell from step (^i; 

(c) measuring the indicator in a target hoVt cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried\out in 
the absence of the candidate antiretroviraA drug 
compound; \ 
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wherein a test concentration of the candidate ant iretroviral 
l^rug compound is present at steps (a) - (c) ; at steps (b) - 
(c\; or at step (c) . 



16. 2^ method for evaluating the biological effectiveness of 
a candidate HIV antiretroviral drug compound comprising: 

(a) \ introducing a resistance test vector comprising a 
>atient-derived segment further comprising a 

mVtation at codon 88 and mutation (s) at codons 63, 
77,\46, 10, 20, and/or 36 or a combination thereof 
and indicator gene into a host cell ; 

(b) cultur\ng the host cell from step (a) ; 
;c) measuring the indicator in a target host cell; and 
(d) comparing\the measurement of the indicator from 

step (c) wVth the measurement of the indicator 
measured whe\ steps (a) - (c) are carried out in 
the absence ofVtTT^v candidate antiretroviral drug 
compound; 

wherein a test concentratiiomof the candidate antiretroviral 



drug compound is present 



(c) ; or at step (c) . 



s\eps (a) - (c) ; at steps (b) - 



17. A resistance test vector comprising an HIV — 
patient-derived segment further comprising protease 
having a mutation at codon 88 dtad an indicator gene, 
wherein the expression of the \ indicator gene is 
dependent upon the patient derived ^egment 

18. The resistance test vector of claim \7 , wherein the 
patient-derived segment having a mutation at codon 88 
further comprises mutations at codons 63\and 77 or a 
combination thereof . 



19. The resistance test vector of claim 17, wherfein the 
patient-derived segment having a mutation at co\on 88 
further comprises mutations at codons 63, 77 and/or 46 
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or a combination thereof. 

20. The resistance test vector of claim 17, wherein the 

patient-derived segment having a mutation at codon 88 

further comprises mutations at codons 63, 77, 46, 10, 
20 ancVor 36 or a combination thereof. 



21. A metho\ for evaluating the viral fitness of a 
patient ' s Virus comprising : 

(a) introd\cing a resistance test vector comprising a 
patient-Vierived segment from a patient's virus and 
an indica\or gene into a host cell; 

(b) culturing 1^e host cell from step (a) ; 
;e) measuring th\ luciferase activity i-n a target host 

cell in the absence of any antire troviral drug; 
and 

(d) comparing the m^stt^ement of the indicator from 

measurement of the indicator 
(a) -(c) are carried out for a 



any 



comparing the 
step (c) with 
measured when 

reference conKrg/x \in „ the absence of 
ant i retroviral drug ; 
wherein a reduction in the lucife\ase activity measured in 
step (c) as compared to step (d) indicates a reduction in 
viral fitness. 



22. A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-in\ected patient 
comprising : 

(a) collecting a plasma sample from t\e HIV-infected 
patient; 

(b) evaluating whether the plasmai sample contains 
nucleic acid encoding HIV protease\ having a 
mutation at codon 82 and secondary posiMons; and 

(c) determining changes in susceptibilVty to 
ritonavir, nelfinavir, indinavir, saquiniAir and 
amprenavir . 
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The method of claim 22, wherein the mutation at codon 
82 codes for alanine (A) , phenylalanine (F), serine 
(S) , or threonine (T) . 

24. Ttfte method of claim- 22, wherein the HIV-infected 
patiSent is being treated with an antiretroviral agent. 



or 
fin 

Ull 



25. A methd^i of assessing the effectiveness of protease 
antiretrd^iral therapy of an HIV-infected patient 
comprising! 

(a) collecting a plasma sample from the 
HIV-Nlnf ected patient; 

(b) evaluating whether the plasma sample contains 
nucleic\acid encoding HIV protease having a 
mutation Va-trs.codon 82 and an additional 
mutation /a1\ codon 24; and 

(c) determining J\ decreased susceptibilty to 
indinavir^ 



26. The method of claim 25, 

n 

24 codes for an isoleucine (1^ 



:ein the mutation at codon 



27. The method of claim 25, wherein the HIV-infected 
patient is being treated with an a\tiretroviral agent. 



28. A method of assessing the effectiveness of protease 
antiretroviral therapy of an HI V-in jS^cted patient 
comprising : 

(a) collecting a plasma sample from the P^V-inf ected 
patient ; 

(b) evaluating whether the plasma sample Contains 
nucleic acid encoding HIV protease havsing a 
mutation at codon 82 and an additional mutati\n at 
codon 71; and 

(c) determining decreased susceptibilty to indinavir. 
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The method of claim 28, wherein the mutation at codon 
71 codes for an amino acid selected from the group 
^consisting of a threonine, (T) valine, (V) leucine (L) 
a*nd isoleucine (I) . 

The \method of claim 28, wherein the HIV-infected 
patient is being treated with an antiretroviral 
agent . \ 

A method od: assessing the effectiveness of protease 
antiretrovirfel therapy of an HIV-infected patient 
comprising: \ 

(a) collecting^ a plasma sample from the HIV-infected 
patient; \ 

(b) evaluating wftether the plasma sampl.e contains 
nucleic acid /^nc&ding HIV protease having a 
mutation at cpdoX 82 and additional mutations at 
codons selected Acorn the group consisting of codon 
54, 4 6, 10, 63V/aVd\a combination thereof; and 

(c) determining fdecreaseoVsusceptibilty to indinavir. 

The method of claim 31, whereSLn the mutation at codon 
5 4 codes for an amino acid selected from the group 
consisting of a valine (V) , alanine (A) , leucine (L) 
and threonine <T) , the mutation au codon 46 codes for 
an amino acid selected from the groW> consisting of a 
leucine (L), isoleucine (I) and Valine (V), the 
mutation at codon 10 codes for an amines acid selected 
from the group consisting of an isoleucine (I), valine 
(V) , phenylalanine (F), and arginine (RO, and the 
mutation at codon 63 codes for an amino aci\i selected 
from the group consisting of proline (P) , alanine (A), 
serine (S), threonine (T), glutamine (Q) , , cysteine 
(C),and valine (V). \ 
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The method of claim 31, wherein the HIV-infected 
patient is being treated with an 
agent . 



34. A \method of assessing the effectiveness of protease 
ant\retroviral therapy of an HIV-infected patient 
comprising: 

(a) c<\Llecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nuclei^ acid encoding HIV protease having a 
mutation\at codon 82 and an additional mutation at 
codon 20; vmd 

() determining\decreased susceptibilty to saquinavir. 



35. The method of clfciir\jj3 4 , wherein the mutation at codon 
20 codes for ah aif\no acid selected from the group 
consisting of aVym^t^ionine (M) , threonine (T) , 
isoleucine (I), and argi^ine (R) 

36. The method of claim 34, \wherein the HIV-infected 
patient is being treated\ with an 
agent . 



37. A method of assessing the ef f ectVveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from t^e HIV-infected 
patient ; 

(b) evaluating whether the plasma sampNLe contains 
nucleic acid encoding HIV proteaseX having a 
mutation at codon 82 and an additional mu\ation at 
codon 36; and 

() determining decreased susceptibilty to saquinavir. 
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The method of claim 37, wherein the mutation at codon 
36 for an amino acid selected from the group consisting 
of a isoleucine (I), leucine (L) , and valine (V). 

T\e method of claim 37, wherein the HIV-infected 
patSLent is being treated with an antiretroviral 
agen\. 

A method of assessing the effectiveness of protease 
antiretrd^iral therapy of an HIV-infected patient 
comprising\ 

(a) collecting a plasma sample from the HIV-infected 
patient; \ 

(b) evaluating^ whether the plasma sample contains 
nucleic ac\d encoding HIV protease having a 
mutation atAadon 82 and additional mutations at 
codons 24, l\ r 54, and/or 10 or a combination 
thereof; and |N\ 

(c) determining^ d^cre^aed susceptibilty to saquinavir. 

A \ A 

The method of claim 40, wherein the mutation at codon 

24 codes for an isoleucine\ ( I) , the mutation at codon 

71 codes for an amino' acick selected from the group 

consisting of a threonine (T) Avaline (V) , leucine (L) , 

and isoleucine (I) , the mutatiok at codon 54 codes for 

an amino acid selected from the^y group consisting of 

valine (V) ,. alanine (A) , leucine\ (L) , and threonine 

(T) , and the mutation at codon 10 \odes for an amino 

acid selected from the group consisting of an 

isoleucine (I), valine (V), phenylalanine (F), and 

arginine (R) . \ 

The method of claim 40, wherein the mCV-infected 
patient is being treated with an ant ifset roviral 
agent . \ 
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43 . 



m 
m 
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A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b\ evaluating whether the plasma sample contains 
.nucleic acid encoding HIV protease having a 
itation at codon 82 and the number of additional 
mu\ations at secondary positions; and 
(c) determining decreased susceptibilt y to indinavir 
and sancruinavir . 



The method 
additional 
3 . 



claim 43, wherein the number of 
mutations at secondary positions is at least 



45. A method of asses^in\, the effectiveness of protease 
antiretroviral th^rapj\ of an HIV-infected patient 
comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HlV protease having a 
mutation at codon 90 and secondary mutations; and 

(c) determining changes in susceptibility to 
ritonavir, nelfinavir, indinavir^, saquinivir and 
amprenavir . 



46. The method of claim 45, wherein the mutat3spn at codon 
90 codes for a methionine. 



47. The method of claim 45, wherein the HIV-if\±ected 
patient is being treated with an antiretroviral 
agent . 
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A method of assessing the effectiveness of protease 
antiretroviral therapy of an HIV-infected patient 
comprising : 

\a) collecting a plasma sample from the HIV-infected 
\ patient; 

(b) \ evaluating whether the plasma sample contains 

Vucleic acid encoding HIV protease having a 
imitation at codon 90 and an additional mutation at 
codo^i 73; and 

(c) determining decreased susceptibilty to indinavir. 

The method oAclaim 48, wherein the mutation at codon 
73 codes for aNa amino acid selected from the group 
consisting of a sVrine (S), threonine (T), and cysteine 
(C) . 

The method of cliim s SA48 / wherein the HIV-infected 
patient is beingV t/r\ated with an antiretroviral 
agent. 

A method of assessing the Effectiveness of protease 
antiretroviral therapy of ana HIV-infected patient 
comprising: \ 

(a) collecting a plasma sample i\rom the HIV-infected 
patient; \ 

(b) evaluating whether the plasma\ sample contains 
nucleic acid encoding HIV pro\ease having a 
mutation at codon 90 and an additional mutation at 
codon 71; and \ 

(c) determining decreased susceptibilty to\indinavir . 

The method of claim 51, wherein the mutation ^t codon 
71 codes for an amino acid selected from theXgroup 
consisting of a threonine (T) , valine (V), leucine VL) , 
and isoleucine (I) . ^ 
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3. The method of claim 51, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 

\A method of assessing the effectiveness of protease 
a\tiretroviral therapy of an HIV-infected patient 
comprising: 

(a) \collecting a plasma sample from the- HIV-infected 
patient ; 

(b) evaluating whether the plasma sample contains 
nucPeic acid encoding HIV protease having a 
mutation at codon 90 and an additional mutation at 
codon 4^6, ; and 

(c) determining decreased susceptibilty to indinavir. 

The method of clVim 54, wherein the mutation at codon 
46 codes for an amijqx) acid selected from the group 
consisting of a lauoine\L) , isoleucine (I) and valine 
(V) . \ \ 

The method of claim wherein the HIV-infected 

patient is being treated with an antiretroviral 
agent. \ 

A method of assessing the effectiveness of protease 
antiretroviral therapy of an \HI V-inf ected patient 
comprising: \ 

(a) collecting a plasma sample from the HIV-infected 
patient; \ 

(b) evaluating whether the plasma Vample contains 
nucleic acid encoding HIV proteose having a 
mutation at codon 90 and an additional, mutation at 
codon 73; and \ 

(c) determining decreased susceptibilty to saquinavir . 
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58. The method of claim 57, wherein the mutation at codon 
73 codes for an amino acid selected from the group 
consisting of a serine (S), threonine (T) , and cysteine 
(C) . 

The method of claim 57, wherein the HIV-infected 
parent is being treated with an ant iretroviral 
agen^. 

A methoX of assessing the effectiveness of protease 
antiretroVsiral therapy of an HIV-infected patient 
comprising :\ 

(a) collecting a plasma sample from the HIV-infected 
patient; \ 

(b) evaluating Nwhether the plasma sample contains 
nucleic acicK encoding HIV protease having a 
mutation at coc&ffTlrBv and an additional mutation at 
codon 71; and/ \1 

(c) determining debrei\ed susceptibilty to saquinavir. 

The method of claim 60, wft^rein the mutation at codon 
71 codes for an amino acicK selected from the group 
consisting of a threonine (T) , Valine (V),' leucine (L) , 
and isoleucine (I) - \ 

The method of claim 60, wherei\ the HIV-infected 
patient is being treated with antiretroviral 
agent - \ 

A method of assessing the ef f ectiveness \cf protease 
antiretroviral therapy of an HIV-infected patjent 
comprising: \ 

(a) collecting a plasma sample from the HIV-infected 
patient; \ 

(b) evaluating whether the plasma sample contains\ 
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v nucleic acid encoding HIV protease having a 

\ mutation at codon 90 and additional mutations at 

\ codons 77 and 10; and 

(\ determining decreased susceptibilty to saquinavir. 

64. The irtethod of claim 63, wherein the mutation at codon 
77 codNes for an amino acid selected from the group 
consisting of isoleucine (I) and threonine (T) and the 
mutation \t codon 10 codes for an amino acid selected 
from the gkoup consisting of isoleucine (I), valine 
(V), phenylalanine (F), and arginine (R) . 

65. The method of\claim 63, wherein the HIV-infected 
patient is beikg treated with an antiretroviral 
agent . \ 

66. A method of assess/in\ th£ effectiveness of protease 
antiretroviral thebapyk of an HIV-infected patient 
comprising: \ /\\ 

(a) collecting a plWria NiWple from the HIV-infected 
patient ; \ 

(b) evaluating whether the \plasma sample contains 
nucleic acid encoding Hy protease] having a 
mutation at codon 90 and thanumber of additional 

(c) determining decreased susceptiMlty to indinavir 
and saquinavir. \ 

67. The method of claim 66, wherein the numberVf additional 

mutations at secondary positions is at leatet 3. 

68. A method of assessing the effectiveness of \protease 
antiretroviral therapy of an HIV-infected Vatient 
comprising : \ 

(a) collecting a plasma sample from the HIV-infected 
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patient ; 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV protease having a 

\ mutation at codons 82 and 90 and secondary 
\ mutations ; and 

( c) \ determining changes in susceptibility to 

Vitonavir, nelfinavir, indinavir, saquinivir and 
amprenavir . 

The methock of claim 68, wherein the mutation at codon 
82 codes for an amino acid selected from the group 
consisting or alanine (A), phenylalanine (F), serine 
(S) , and threonine (T) and the mutation at codon 90 
codes for a methionine (M) . 

The method of cla\nj 68, wherein the HIV-infected 
patient is being pleated with an ant iret roviral 
agent . \ / 

A method for evaluating tha, biological effectiveness of 
a candidate HIV protease airtiretroviral drug compound 
comprising: \ 

(a) introducing a resistance rest vector comprising a 
patient-derived segment further comprising a 
mutation at codon 82 and additional mutations at 
one or more secondary position^ and an indicator 
gene into a host cell; \ 

(b) culturing the host cell from step Va) ; 

(c) measuring the indicator in a target \ost cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the\ indicator 
measured when steps (a) - (c) are carried out in 
the absence of the candidate antiretrovir\l drug 
compound; 
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wherein a test concentration of the candidate 
antiretrovirai drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 



A^ethod for evaluating the biological effectiveness of 
a candidate HIV protease antiretrovirai drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patent-derived segment further comprising a 
mutat\on at codon 82 and secondary mutation (s) at 
codons V0, 24, 71, 54 and/or 10 or a combination 
thereof asnd an indicator gene into a host cell; 
culturing \he host cell from step (a) ; 



(b) 
(c) 
(d) 



wherein 

/ 1 



measuring the 
comparing tl 
step (c) wi\i 
measured whei 
the absence oJ 
compound; 

a test 



^cator in a- target host cell; and 
Rirement of the indicator from 
measurement of the indicator 
eX^ (a) - (c) are carried out in 
^theXba ridj jdate antiretrovirai drug 



concent r>at ion of the candidate 
antiretrovirai drug compound \s present at steps (a) - 
(c) ; at steps (b) - (c); or atNstep (c) . 



A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretrov\ral drug compound 
comprising : 

(a) introducing a resistance test vector comprising a 
patient-derived segment further Comprising a 
mutation at codon 90 and additional notations at 
one or more secondary positions and an\indicator 
gene into a host cell; 

(b) culturing the host cell from step (a) 

(c) measuring the indicator in a target host cell\ and 

(d) comparing the measurement of the indicator f\om 
step (c) with the measurement of the indicator 
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measured when steps (a) - (c) are carried out in 
the absence of the candidate antiretroviral drug 
\ compound; 

wheYein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; a\ steps (b) - (c) ; or at step (c) . 

A method rtor evaluating the biological effectiveness of 
a candidate^ HIV protease antiretroviral drug compound 
comprising: \ 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a 
mutation at oodon 90 and secondary mutation (s) at 
codons 73, 7l\ 10 and/or 46 or a combination 
thereof and an aSndiriator gene into a host cell; 

(b) culturing the hos\|ce*ll from step (a) ; 

(c) measuring the indidktor in a target host cell; and 

(d) comparing the meVsumnent of the indicator from 
step (c) ^with the measurement of the indicator 
measured when steps (a) V (c) are carried out in 
the absence of the candichate antiretroviral drug 
compound; \ 

wherein a test concentration 6J: the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c\. 

A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising: \ 
(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a 
mutation at codons 82 and 90 and additional 
mutations at one or more secondary positions ajid 



# 
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an indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 
s^d) comparing the measurement of the indicator from 

step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in 
le absence of the candidate antiretroviral drug 
compound; 



m 



wherein a\ test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c); at steps \b) - (c); or at step (c) 



\J5 



76. A resistance tes\ vector comprising an HIV patient- 
derived segment fuVther comprising protease having a 
mutation at codon 8 2 Xf*5\ an indicator gene, wherein the 
expression of the inki\^tor gene is dependent upon the 
patient derived segment 



A 



77. The resistance tes/t vectoAof claim 76, wherein/^ the 
patient-derived segment havina a mutation at codon 82 
further comprises at least onk secondary mutation at 
a codon selected from the group ^consisting of 20, 24, 
71, 54, 10 and a combination thereof. 



78. The resistance test vector of claim\76, wherein the 
patient-derived segment having a mutatkn at codon 90 
further comprises at least one secondary Vutation at a 
codon selected from the group consisting of\73, 71, 46, 
10 and a combination thereof. 



79. A method for determining replication capacity\for 
patient's virus comprising: 

(a) introducing a resistance test vector comprisir^g a 
patient derived segment and an indicator gene intiso 
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a host cell ; 

(b) culturing the host cell from (a) ; 

(c) harvesting viral particles from step (b) and 
\ infecting target host cells; 

(d\ measuring expression of the indicator gene in the 
\target host cell, wherein the expression of the 
indicator gene is dependent upon the patient- 
derived segment; 

(e) comparing the expression of the indicator gene 
from Osi ) with the expression of the indicator gene 
measured when steps (a) through (d) are carried 
out in a \pntrol resistance test vector; and 

(f) normalizing^ the expression of the indicator gene 
by measuring Vn amount of virus in step (c) . 

A method of assessiry^ the effectiveness of protease 
antiretroviral therafpyV of an HIV-infected patient 
comprising: \ ^ 

(a) collecting a \bi^l»oical sample from the 
HIV-infected patient; \ A 

(b) evaluating whether the biSological sample contains 
nucleic acid encoding HJW protease having a 
mutation at codon 82 or codok 90; and 

(c) determining changes in susceptibility to protease 
inhibitors. \ 

The method of claim 80, wherein step (sc) determines 
changes in susceptibility to saquinavir. \ 

The method of claim 80, wherein the mutation\at codon 
82 codes for alanine (A), phenylalanine (F) Aserine 
(S), or threonine (T) . \ 

The method of claim 82, wherein the mutation at codten 
82 is a substitution of alanine (A) , phenylalanine (F)\ 
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serine (S), or threonine (T) for valine (V) . 

The method of claim 80, wherein the mutation at codon 
90 codes for methionine (M) , 

Trte method of claim 84, wherein the mutation at codon 
90 \s a substitution of methionine (M) for leucine (L) . 

A method for evaluating the biological effectiveness of 
a candidate HIV protease antiretroviral drug compound 
comprising^ 

(a) introducing a resistance test vector comprising a 
patient-derived segment having nucleic acid 
encoding HjkV protease with a mutation at codon 82 
or codon 90\and an indicator gene into a host 

cell; x/^^X 

(b) culturing the l&o&t Cell from step (a) ; 

(c) measuring the lin<jijkcator gene in a target host 
cell; and \ / \\ 

(d) comparing the measur^rrTerrl: of the indicator gene 
from step (c) with \the measurement of the 
indicator gene measured \hen steps (a) - (c) are 
carried out in the absence of the candidate 
antiretroviral drug compound; 

wherein a test concentration \of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (cs). 

A resistance test vector comprising an ^idlV patient- 
derived segment further comprising protease having a 
mutation at codon 82 or codon 90 and an indicator gene, 
wherein the expression of the indicator gene is 
dependent upon the patient-derived segment. \ 
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The resistance test vector of claim 87, wherein the 
patient-derived segment having a mutation at codon 82 
L codes for alanine (A), phenylalanine (F), serine (S), 
threonine (T) . 
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The\resistance test vector of claim 88, wherein the 
patieVt-derived segment having a mutation at codon 82 
is a substitution of alanine (A), phenylalanine (F), 
serine pb), or threonine (T) for valine (V) . 

90. The resistance test vector of claim 87, wherein the 
patient-deriVed segment having a mutation at codon 90 
codes for mettrionine (M) 

91. The resistance t\st vector of claim 90, wherein the 
patient-derived se^Hte-Qt having a mutation at codon 90 
is a substitution p\ i\ie\hionine (M) for leucine (L) 

92 . A method for deteAqoji/ni^\g replication capacity for 
patient's virus comprising"? ft 

(a) introducing a resist^ice test vector comprising a 
patient-derived segmen\ and an indicator gene into 
a host cell; 

(b) culturing the host cell f\om (a' 

(c) harvesting viral particle^ from step (b) and 
infecting target host cells; 

(d) measuring expression of the indicator gene in the 
target host cell, wherein the Expression of the 
indicator gene is dependent up^n the patient- 
derived segment; and 

comparing the expression of the indicator gene 
from (d) with the expression of the indicator gene 
measured when steps (a) through (d) aNre carried 
out in a control resistance test vector.^ 
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The method of claim 92 further comprising 
the step of : 

^(f) normalizing the expression of the indicator gene 
by measuring an amount of virus in step (c) . 

94 . The mfethod of claim 92 wherein the patient-derived 
segment Vomprises nucleic acid encoding HIV integrase 
having a mutation at codon 66. 

95. The method orv claim 92 wherein the patient-derived 
segment compriseVyfmcleic acid encoding HIV integrase 
having a mutation ast icodon 154. 

96. The method of cis^j/h\ 5*4 — wherein the patient-derived 
segment comprises nucleA acid encoding HIV integrase 
having an additional mutatiWi at codon 153 . 

97. The method of claim 94 whereisn the patient-derived 
segment comprises nucleic acid encoding HIV integrase 
having an additional mutation at cooon 154 . ^ 

°& a — method r>f ^.q.qft.q.qij^ — t-h-e — <d 1 1 e c t i v c n c o o — — p^oirease^ 
antiretroviral therapy of an HIV-infected patent 
comprising : 

(a) collecting a biological sample from the 
HIV-infected patient; 

(b) evaluating whether the biological sample contains 
nucleic acid encoding^fflV protease having a 
mutation at codon 82. 'and a secondary mutation at 
codons selected iwm the group consisting of 73, 

39, 60, 16^and 35, or a mutation at codon 90 and 
a secpffdary mutation at codons selected from the 
gr^up consisting of 53, 95, 54, 84, 82, 46, 13, 
4-4, — 5-5., 20/ 7 -^7 — 62*7 — 66, 84 , 4b, 33, 73, 71, 
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■6^7 — 9^7 — 2-9-? — 50, and 36r 



determining — a eTTange in susceptibility to a 

iSa^e — inhibitor ? 



99. The method of claim 98, wherein the mutation at codon 
82 is a substitution of alanine (A) , phenylalanine (F) , 
serine (S), or threonine (T) for valine (V) and the 
mutation at codon 90 is a substitution of methionine (M) 
for leucine (L) . 

100. The method of claim 99, wherein the protease inhibitor 
is selected from the group consisting of indinavir, 
amprenavir, and saquinavir. 




101. The method of claim 100, having a mutation at codon 82 
and a secondary mutation at codons selected from the 
group consisting of 84, 48,/23, 73, 53, 33, 74, 20, 90, 
32 and 39 or a mutation at codon 90 and a secondary 
mutation at codons selecyed from the group consisting 
of 53, 66, 84, 54, 48,//33, 73, 20, 71, 64 and 93, 
wherein the protease inhibitor is saquinavir. 

102. The method of claim ltfl, having a mutation at codon 82 
and a secondary muta/tion at codons selected from the 
group consisting of/84, 48, 23, 73, 53, 33, 74, 20, and 
90, or a mutation aft codon 90 and a secondary mutation 
at codons selected/ from the group consisting of 53, 66, 
84, 54, 48, 33, 73, 20, and 71, wherein the change in 
susceptibility /in step (c) is a decrease in 
susceptibility to saquinavir. 



103. The method of /claim 101, having a mutation at codon 82 
and a seconc/ary mutation at codons 32 or 39, or a 
mutation at £odon 90 and a secondary mutation at codons 
64 or 93, wherein the change in susceptibility in step 
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(c) is an increase in susceptibility to saquinavir. 
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The method of claim 100, haying a mutation at codon 90 
and a secondary mutation an: codons selected from the 
group consisting of 53, 95/ 54, 84, 82, 46, 13, and 74, 
wherein the protease inhibitor is indinavir. 

The method of claim 104,/ having a mutation at codon 90 
and a secondary mutation at codons selected from the 
group consisting of 53,/ 95, 54, 84 , 82, and 46, wherein 
the change in sus'cept^oility in step (c) is a decrease 
in susceptibility to indinavir, 
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106. The method of claim/104, having a mutation at codon 90 
and a secondary mutation at codons 13 or 74, wherein the 
change in suscepti/bili ty in step (c) is an increase in 
susceptibility tcy indinavir, 



107. The method of ciaim 100, having a mutation at codon 82 
and fa secondary mutation at codons^ selected from the 
group consisting of 73, 55, 48, 20, 43, 53, 90, 13, 48, 
23, 84, 53, lk f 60, 33, 36, 35, 32, and 46 or a mutation 
at codon 90 And a secondary mutation at codons selected 
from the grybup consisting of 95, 55, 54, 82, 85, 84, 20, 
72, 62, 74/ 53, 48, 23, 58, 36, 64, 77, and 93. 




108. The method of claim 107, wherein the protease inhibitor 
is selected from the group consisting of indinavir, 
amprenavir, and saquinavir. 

109. The method of claam 108, wherein step (c)is determining 
a change in susceptibility to the protease inhibitor 
greater than/1. 0 fold. 
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110. The method of claim 108, having /a mutation at codon 82 
and a secondary mutation at ccfdons selected from the 
group consisting of 48, 23, 84,/ 53, 74, 20, 60, 33, 36, 
35, or a mutation at codon 90 /and a secondary mutation 
at codons selected from the group consisting of 84, 53, 
48, 23, 58, 20, 36, and 54, ytaherein the change in 
susceptibility in step / (c) is a decrease in 
susceptibility to saquinavir, 

111. The method of claim 108, /having a mutation at codon 82 
and a secondary mutati/on at codons 32 or 46, or a 
mutation at codon 90 and a secondary mutation at codons 
64, 77, or 93, wherein the change in susceptibility in 
step (c) is an increase in susceptibility to saquinavir. 



112. The method of claijn 108, having a mutation at codon 82 
and a secondary refutation at codons selected from the 
group consisting/of 73, 55, 48, 20, 43, 53, and 90, or 
a mutation at ycodon 90 and a secondary mutation at 
codons selected from the group consisting of 95V 55, 54, 
82, 85, 84, 20, 72, and 62, wherein the change in 
susceptibility in step (c) is a decrease in 
susceptibility to indinavir, 

113. The melTriT94^of claim 108, having a mutation at codon 82 
and a secondar^a^^tionat codon 13, or a mutation at 
codon 90 and a second^r>Jrnutat ion at codon 74, wherein 
the change in susceptibility i?T^4^ep (c) is an increase 
in susceptibility to indinavir. ^^^-^^ 

114. A method of assessing the e f J^etft iveness of protease 
antiretroviral therapy an HIV-infected /patient 
comprising : 

(a) collecting & biological sample from the 
HIV-infected patient ; 
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(b) evaluating whether the biological sample contains 
nucleic acid encoding HIV protease having a 
mutation at codon 90 and secondary mutations of at 
least three codons; and 

(c) determining a decrease in susceptibility to 
saqinavir . 
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115. The method of claim 114, wherein in the evaluating step 
(b) , the nucleic acid encoding HIV protease has 
secondary mutations of at least five codons. 



— The method of claim 114, wherein the secondary mutation 
are selected from the group consisting of codons 10, 20j 
52, 53, 54, 66, 71, 73 and 84. 
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A method of assessing the effectiveness ojx" protease 
antiretroviral therapy of an HIV-inf ^erted patient 
comprising : 

(a) collecting a biological ^ample from the 
HIV-infected patierit; / f\ 

(b) evaluating whether the biological sample contains 
nucleic acid encoding HIV protease having a 
mutation at codon 8<2 and secondary mutations at 
codons selected om the group consisting of 33, 
23, 84, 32, by, 90, 37, 71, 46, 10, 54, 61, 11, 
and 46, or X mutation at codon 90 and secondary 
mutation/ at . codons selected from the group 
consisting of 89, 53, 84, 33, 92, 95, 54, 58, 46, 
82,/36, 10, 62, 74, 15, 47, 66, 32, 55, 53, 13, 

id 69; and 

(c) / determining a change in susceptibility to 
amjo rgji a — * 



118 . The methoc 



claim l'lj 



wherein the mutation at codon 



82 is a substitutrSrHLofi alanine (A), phenylalanine (F), 
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serine (S), or threonine (T) for valine (V) and the 
mutation at codon 90 is a substitution of methionine (M) 
for leucine (L) . 

119. Thevmethod of claim 118, having a mutation at codon 82 
and secondary mutations at codons selected from the 
group consisting of 33, 23, 84, 32, 53, 90, 37, 71, 46, 
10, 54, Pi, and 46, or a mutation at codon 90 and 
secondary mutations at codons selected from the group 
consisting of\a/**"5S, 84, 33, 92, 95, 54, 58, 46, 82, 
36, 10, 62, 4 7/^63, 32, 55, 53, and 13; wherein the 
change in susceptMDiLlity in step (c) is a decrease in 
susceptibility Ver sa^qufcLnavir . 



120. The method of claim 118, hlsving a mutation at codon 82 
and a secondary mutation at ctdon 61, or a mutation at 
codon 90 and secondary mutatior^e at codons 74, 15, or 
69, wherein the change in susceptibility in step (c) is 
an increase in susceptibility to saquinavir. 

121. A resistance test vector comprising an^fv patient- 
derived segment comprising nuclei^r acid encoding 
protease having a mutation at co^Jon 82 and secondary 
mutations at codons selected i^om the group consisting 
of 73, 55, 48, 20, 43, 51^fo, 13, 84, 23, 33, 74, 32, 
39, 60, 36, and a mutation at codon 90 and 
secondary mutatiw^ it codons selected from the group 
consisting of y^T 95, 54, 84, 82, 46, 13, 74, 55, 85, 
20, 72, 62^S6 f 84, 48, 33, 73, 71, 64 , 93, 23, 58, and 
36 and a/indicator gene, wherein the expression of the 
indicator gene is dependent upon the patient-derived 

Sj 



?gment , 



122. The resistance 

mutation of the patient 




of claim 121, wherein- the 
ed segment at codon 82 is 
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